Health disparities are pervasive in the United States. Health and health care disparities are the differences or gaps in health (eg, life expectancy, morbidity, risk factors, and quality of life) and health care access and quality between segments of the United States population as related to race/ethnicity and socioeconomic status (eg, income, education). Multiple factors are associated with such disparities in asthma management and education. This article explores some of those factors and summarizes the strategies developed and interventions implemented to address disparities associated with asthma care and education among racial and ethnic minority children. It also discusses the need for further research to identify effective asthma education approaches for improving the management of asthma among racial and ethnic minority children. More exploration of the root causes of health care disparities, including policy studies in the area of social determinates of health and health equity, is also needed.
O ne fundamental concern of public health is why some people are healthier than others. Part of the answer may be related to health and health care disparities, which are the differences or gaps in health (eg, life expectancy, morbidity, risk factors, and quality of life) and health care access and quality between segments of the US population as related to race/ethnicity and socioeconomic status (eg, income, education). [1] [2] [3] [4] A growing body of evidence over the past few decades has revealed racial and ethnic disparities in health and health care in the United States. [1] [2] [3] [4] [5] Racial and ethnic differences in health and health care generally reflect differences in life experiences (eg, family, social, and economic environment) and are closely linked to the relative privilege or disadvantage of the racial or ethnic group into which they are born. 6 Health disparities also exist among persons with asthma, resulting in higher morbidity and mortality rates among minority groups. 7 Children have consistently higher rates of asthma than adults. [8] [9] [10] Among children, asthma disproportionately affects non-Hispanic black children, compared with white children. In 2009, asthma prevalence for non-Hispanic black chil-dren (14.6%) was almost twice that of non-Hispanic white children (8.2%) . 8 In addition, asthma prevalence among children increased significantly during 2001 to 2009 (8.7% to 9.6%); equating to an average annual increase of 1.6% (95% confidence interval, 0.8%-2.4%) ( Table 1) . A rising trend in asthma prevalence was observed among non-Hispanic black children during 2001 to 2009 (from 11.4% in 2001 to 17.0% in 2009), compared with non-Hispanic whites (8.6% to 9.6%) and Hispanics (7.1% to 7.7%; Table 1 ).
Health disparities across racial and ethnic groups might have socioeconomic roots. 5 According to the 2011 Centers for Disease Control and Prevention (CDC) Health Disparities and Inequities Report, racial and ethnic minority groups are poorer and have greater health needs than nonminorities. 5 Higher asthma prevalence among racial and ethnic minority groups causes substantial personal and economic burden and increased demands on health care systems. 11 After adjusting for age, sex, race, ethnicity, education, insurance, region, and number of medications, children with asthma had 92% higher total medical cost than children without asthma (regression coefficient: 1.92; P < 0.0001). 11 A 9-state study of Medicaid population utilization claim data to assess the quality of care and health care costs/utilization associated with common chronic diseases, showed that the medical cost of asthma for black patients and patients of other races aged 4 years or more was almost twice as much as white and Hispanic patients. 12 Because children have consistently higher rates of asthma than adults, [8] [9] [10] we can postulate that health disparities have a greater impact on children's asthma care and management than adults. Therefore, this article focuses primarily on children with asthma, exploring the differences in asthma care and education, and studying the types of initiatives undertaken in disparate populations. Multiple factors as relate to 3 main areas of concern that contribute to disparities in the burden of asthma are examined: (1) health care quality and access, (2) asthma education, and (3) environmental factors. Insufficiencies and strengths are identified, as well as effective interventions and proposed strategies to address disparities in asthma care and management.
HEALTH CARE ACCESS AND QUALITY The Definition
Racial disparities persist in health care access and quality between blacks and whites. 2 Racial and ethnic minority groups differ from non-Hispanic whites in the type of health care insurance and quality of health care. 13, 14 Nonwhites are more likely than whites to be uninsured or to have nonprivate insurance [eg, Medicare, Medicaid, State Child Health Insurance Program (SCHIP), state-sponsored, or other government-sponsored health plans]. 13, 14 Although SCHIP plays an important role in providing health insurance to uninsured, low-income children in the United States, including those who are homeless, still 6% of children with asthma do not have health insurance. 8 The same study also reported that a higher percentage of parents of uninsured children cannot afford to buy prescription medicine or to visit a primary physician or specialist for medical care, compared with parents of insured children with asthma. 8 Racial and ethnic minority children may have access to health care through private or public health insurance programs; the quality of health care may still be a concern. The Institute of Medicine concluded that minorities and the poor receive suboptimal treatment with less care and poorer quality care than middleclass, educated individuals. [15] [16] [17] [18] [19] The Problem
Not having a usual primary care provider among racial and ethnic minority groups is an indication of disparities in asthma care. 14, 20 Having a usual source of medical care is essential for children with chronic diseases such as asthma because it provides consistent and coordinated medical care and disease management. Greek and colleagues investigated differences in the usual source of health care for children with asthma by race and ethnicity, English language proficiency in the Hispanic population, and family income. In the study, whites (52%) identified a specific physician as a usual source of care, followed by blacks (44%), English-speaking Hispanics (42%), and Spanish-speaking Hispanics (40%). 20 Moreover, Strunk et al 7 found that disparities in asthma care among black and Hispanic children contribute to an increased rate of hospitalization and likelihood of death.
Furthermore, racial and ethnic minority children are more likely to receive treatment for asthma in emergency departments as opposed to seeing a primary care physician for medical care. For example, during 2001 to 2003, non-Hispanic black children (22.0%) and Hispanic children (14.1%) had a higher rate of emergency department visits than white children (9.0%). During the same time period, black children had a higher hospitalization rate (4.9%) and a higher mortality rate (0.8/10,000) than non-Hispanic whites (2.3% and 0.2/10,000, respectively). 10 Racial and ethnic minority children are more likely to use inhaled short-acting bronchodilator medications rather than long-term anti-inflammatory medicine, an essential component of effective asthma control and management. 15, 20, 21 Although asthma care providers and patients frequently discuss effective goals for proper asthma therapy and management, racial and ethnic minority groups are still less likely than non-Hispanic whites to receive guideline-based treatment.
Many factors influence the quality of care received by racial and ethnic minority groups. Disparities occur when individualrelated, environment-related, and health care system-related unfavorable conditions interact with one another over a number of years. No one factor explains asthma disparities among racial and ethnic minority groups; however, the role of low socioeconomic status in disparities in asthma care and health outcomes is well documented. 5, [22] [23] [24] The quality of care they receive is also a particular area of concern among black, Hispanic, and low-income patients who have access to usual health care services. 12, 20, 21 Patient comprehension may be a factor in not receiving adequate care.
Greek et al 20 reported that Spanish-speaking Hispanics and the poor were more likely to report difficulty in obtaining an appointment and longer wait times when arriving on time for an appointment. Access to asthma specialists, who usually provide the best and most up-to-date asthma care, is an integral part of effective asthma care; however, racial and ethnic minorities are more likely to be seen by general practitioners than by asthma specialists. 15 
Effective Strategies to Address Health Care Quality and Access
Communication between asthma patients/caregivers and health care providers is critical because of the complexity of asthma care, especially among racial and ethnic minority groups. A study by Diette and Rand 25 showed the importance of effective communication between the health care provider and patient/caregiver and how effective communication would improve satisfaction with care and adherence to asthma therapy for minorities. A study by Lieu et al 26 which examined asthma care quality for children with managed Medicaid found that patients of clinical practice sites with high cultural competent scores were more likely to use a preventive asthma medication, a predictor of higher quality of care. Another study examined the impact of a continuing medical education program that improves patient health outcomes and found that this program was effective in enhancing provider communication skills, decreasing the number of days affected by asthma symptoms, and reducing asthma health care use. 27 The use of quality improvement (QI) strategies may also be an effective method in improving asthma health care disparities. A multidisciplinary team demonstration project was conducted with seven clinics treating children with asthma. Compared with baseline numbers, the QI strategy using a continuous QI process team, clinical champion, community health worker (CHW), and project coordinator led to better adherence to asthma guidelines by the physicians and fewer patients reporting asthma symptoms, urgent care visits, hospitalizations, and missed school days. 28 
ASTHMA EDUCATION
The Definition
An effective asthma care and management regimen can significantly improve health outcomes and quality of life for persons with asthma. According to the National Heart, Blood, and Lung Institute Expert Panel Report 3: Guidelines for the Diagnoses and Management of Asthma (EPR-3), the goal of asthma management is to make patients symptom-free with optimized management. Reaching this goal requires performing frequent assessments, monitoring asthma severity and control, providing self-management education, controlling environmental factors and comorbid conditions, and providing medications to meet patient needs and circumstances. 20 The Problem
Despite overall improvements in asthma care, improved therapeutic treatments, and more attention given to asthma self-management education, disparities in health outcomes of children of racial and ethnic minorities and low socioeconomic status are still well documented across health care systems. 22 Because the causes of asthma disparities are complex and multifactorial, educational and clinical strategies to address these disparities must also be multilevel and comprehensive.
Effective Strategies to Address Asthma Education
Encouraging and enabling families to use asthma management tools effectively will make a substantial difference in the lives of both the child with asthma and the caregiver. Whether in the home, community, clinic, or school, patientcentered asthma self-management education has become increasingly important in improving measures of asthma morbidity. 15, 20 Teaching the following is a key component of asthma self-management education 20 :
understanding basic facts about asthma and asthma medications monitoring symptoms recognizing early signs of worsening asthma taking/administering medication correctly seeking appropriate medical care. CDC monitors asthma self-management education status among persons with asthma in the United States. The findings from the 2008 National Health Interview Survey data analyses indicate no racial and ethnicity differences in receiving asthma self-management education among children with asthma reported by their caregivers except for 1 component: more caregivers of non-Hispanic black children (23.3%) reported taking a "formal class to learn how to manage their children's asthma," compared with caregivers of non-Hispanic white children (8.1%; Table 2 ). Sufficient evidence indicates that many racial and ethnic minority children and their parents continue to demonstrate asthma care and management levels that do not adhere to current EPR-3 guidelines. 12, 23, 24 Various factors such as poverty, lack of social support, low literacy, and barriers to asthma education (eg, cost, language, and cultural beliefs) influence the quality of asthma education that racial and ethnic minority children receive. 20 Adopting asthma education and communication strategies to address these barriers may improve the quality of asthma care among racial and ethnic minorities. 20 Culturally specific education programs are proven effective for both blacks and Hispanics. 29 To develop a culturally competent intervention, health care providers should identify specific characteristics that can explain the cultural differences and tailor interventions toward those characteristics. LaRoche and colleagues examined the effect of the multifamily asthma group treatment, which was designed to improve asthma management and reduce emergency department visits among blacks and Hispanic families. Black and Hispanic families who had children with asthma improved parental asthma knowledge and decreased emergency department visits. 29 A study to improve asthma health outcomes among lowincome Puerto Rican children by educating families about wIncludes persons who answered "yes" to the questions, "Have you ever been told by a doctor or other health professional that (you/your child) had asthma?" and "Do (you/your child) still have asthma?".
zEver been taken/given. yWeighted estimates. CI indicates confidence interval.
asthma self-management found that children had significantly more symptom-free nights, were more likely to have their asthma under control, and were less likely to visit the emergency department and be hospitalized as compared with the control group. In addition, caregivers were more confident about managing their children's asthma. 30 Paasche-Orlow et al 31 showed that culturally tailored oneon-one educational models increase knowledge and reduce barriers to low-literacy populations. Similarly, a longitudinal study of 110 minority children with asthma examined the effect of a combined literacy improvement and self-management asthma education. The findings indicated that, over a 6-month period, literacy and self-efficacy were improved among children. The study also reported a correlation between literacy enhancement and a decrease in both hospitalization and emergency department visits. 32 
ENVIRONMENT The Definition
The environment can play an important role in asthmarelated health disparities. Exposure to environmental factors differs by geographic location, and exposure to environmental pollutants can vary substantially among sociodemographic subpopulations in the United States. Racial and ethnic minorities and low-income people are disproportionately exposed to pollutants in their homes and communities and may suffer adverse health effects as a result of such exposure. [33] [34] [35] Indoor home environment can also be unhealthy. 5 According to the CDC report, more non-Hispanic blacks (28.3%) and American Indian/Alaska natives (31.9%) lived in unhealthy houses (eg, presence of rodents or water leaks) in 2009 compared with non-Hispanic whites (22.7%). 5 
The Problem
Studies have linked poor asthma control to poor housing quality even after controlling for potentially confounding factors such as income, smoking, overcrowding, and unemployment. 36 Some people are allergic to the flakes of skin or dried saliva from animals, dried dropping and remains of cockroaches, and pollen, mold spores, especially during allergy season. In urban settings, cockroach allergen is one of the major indoor allergen and a common cause of asthma. The previous studies have shown that exposure to tobacco smoke caused exacerbation of asthma symptoms among preschool-aged children and exposure to house dust mites causes development of asthma. 35, 37 
Effective Strategies to Address Environmental Factors
Controlling environmental risk factors is as equally important as access to quality health care and the implementation of culturally tailored asthma education in lowincome and minority populations. Home-based, multitrigger, and multicomponent interventions with an environmental focus are effective in improving overall quality of life and productivity in children and adolescents with asthma. [36] [37] [38] Furthermore, using CHWs to provide asthma education and multiallergen environmental mitigation for low-income families was successful in reducing health care use and improving quality of life. 39 Similarly, Morgan and colleagues found that a home-based intervention focused on reducing exposure to multiple indoor allergens and environmental tobacco smoke decreased symptoms (34 fewer days during the 2-y study period) among urban children with asthma. 40 In addition, Bryant-Stephens and Li 41 demonstrated that low-cost, in-home education and environmental remediation improved asthma control among urban children.
CONCLUSIONS
The determinants of disparities in asthma care are complex and multifactorial. Educational, clinical, and environmental strategies to address these disparities must also be multidimensional and comprehensive. Previous studies have shown that having no insurance or insufficient insurance, low socioeconomic status, poor quality of care, language barriers, and poor living conditions are associated with disparities in asthma care among minority children.
Because of government safety net programs, such as Medicaid and SCHIP, many children with asthma have health insurance; however, having insurance does not necessarily mean having good quality of care. For example, minority children with asthma are more likely to be seen by general practitioners than by asthma specialists and more likely to seek care in emergency departments. Overall, minority children and their parents continue to demonstrate asthma care and management levels that do not adhere to current EPR-3 guidelines. A multidisciplinary approach can lead to the development of effective QI strategies such as training the providers to improve their cultural competency and establishing delivery system to make self-management education an integral part of asthma care. Efforts to promote health policy initiatives that lead to reimbursement for educational sessions provided by clinicians, health educators, and other health care professionals both inside and outside the clinical setting as well as services that reduce environmental asthma triggers and allergens could improve overall quality of care for minority children.
Effective asthma management includes empowering patients and caregivers through education to manage and control asthma. The EPR-3 recommends that patients and caregivers be educated at all points of care where health professionals interact with patients who have asthma, including clinics, medical offices, emergency departments and hospitals, pharmacies, homes, schools, and community settings. Asthma education interventions should be tailored as much as possible to the needs of each patient. In order to close the gap on disparities, asthma education should be culturally tailored to meet the needs of the minority population. Targeted interventions accounting for cultural, social, and educational differences can improve asthma management and subsequently will reduce the health and economic burden of asthma among disproportionately affected racial and ethnic minorities. The intervention should be culturally sensitive and also easily accessible and affordable, given socioeconomic barriers for asthma care among the minorities.
Since housing quality plays an important role in contributing to disparities in asthma care, home-based, multitrigger, and multicomponent interventions with an environmental focus are needed to improve overall quality of life and productivity in children with asthma. The complexity of the causes of disparities in asthma care requires multicomponent interventions that focus on improving undesirable educational, health care, and environmental factors that some minorities face. Though a rich body of literature exists examining the effectiveness of asthma management strategies, the majority of these works have not taken into consideration cultural and other population characteristics. Further research is needed to identify effective asthma self-management education strategies for improving the management of asthma among racial and ethnic minority populations. More exploration of the root causes of health care disparities is also needed. This may require more in-depth analysis of factors that affect longevity and health and may include but not be limited to policy studies in the area of social determinates of health and health equity.
